Introduction
Anorexia is an eating disorder that generally affects adolescents, triggering severe relational imbalance to the family. The emotional functioning of families with an anorexic adolescent plays a pivotal role in the evolution of the disorder and in the therapies addressed not only to the adolescents but to the family as well. 1 Nevertheless, still little is known about emotional functioning in this kind of family. Studies conducted on the general population have found a link between family pathological functioning and alexithymia, in particular between family emotional dysfunctions and difficulties identifying feelings. 2 Despite the significance of this link, literature has focused greatly on individual alexithymia, producing only scarce and conflicting studies on alexithymia in families of anorexic patients. [3] [4] [5] Evidence, however, is now highlighting Literature seems to confirm the link between use of body symptoms and difficulties in managing and expressing emotions at the symbolic verbal level. In fact, patients with eating disorders, anorexia in particular, reveal significantly higher alexithymic traits and difficulties in regulating affect. [10] [11] [12] In first diagnosed anorexic adolescents, emotional dysregulation is associated with lower levels of diazepambinding inhibitor, a peptide involved in mood eating behavior regulation, 13 and directly correlated to the severity of autonomic dysregulation. 12 Difficulties in identifying feelings have proven to be an important prognostic factor in the evolution of anorexia. 14 It must, however, be noted that research on the topic, conducted on adolescent samples, [15] [16] [17] [18] [19] continues to be scarce, although this pathology typically arises in adolescence.
The emotional deficits of anorexic patients may be connected with their parents' emotional functioning. 9 Studies on adult patients have yielded contradictory results. In Dahlman's 3 first study, the mothers of anorexic patients resulted more alexithymic than controls, but this has not always been confirmed in subsequent studies. 4 Furthermore, even in studies reporting higher levels of alexithymia in parents of an anorexic daughter, 5 this alexithymic state seems mostly linked to considerable emotional distress, often linked to traumatic experiences. 4, 5 In general, studies conducted using self-report questionnaires (eg, the Toronto Alexithymia Scale ) show that the high levels of alexithymia reported by patients are often correlated to depression and negative affectivity. 14, [20] [21] [22] [23] The high levels of alexithymia measured by self-report are not always confirmed by performance-based measures devised to assess the actual ability to attribute and express emotions. 24, 25 This would trigger doubts on the validity and reliability of alexithymia self-administered measuring systems. Self-report instruments are inevitably influenced by the subject's will and ability to refer to what he or she feels, thus by the very capacity an alexithymic is not supposed to have. [26] [27] [28] A more reliable assessment of such a complex construct as alexithymia would generally entail multimethod measuring 29, 30 that combines a categorial (diagnostic) approach as well as a dimensional (trait intensity) approach, attained using both self-administered and interviewer-administered instruments. An interesting study by Berthoz et al 31 conducted on Eating Disorders (ED) patients has paved the way in this direction, comparing various alexithymia measuring instruments, among which we can find the widespread TAS-20 self-report and another, lesser known, report (Observer Alexithymia Scale d 'Haviland 32 ). Considering the interesting results of the aforementioned study, the prime aim of this research was to use a multimethod measurement to assess alexithymia in anorexic adolescent patients and in their parents. For such a purpose two different instruments were chosen, a self-administered questionnaire and a structured clinical interview, TAS-20 33, 34 and the Toronto Structured Interview for Alexithymia (TSIA). 35 Both instruments developed by the Toronto-based group are theoretically similar, thus enabling a comparison of their sensitivity and ability to detect the presence and intensity of alexithymic components in families of anorexic patients.
The second aim of the study was to broaden the limited knowledge on alexithymia in adolescent anorexic patients and in their parents, considering them not only as isolated individuals but as members of an interconnected triad, a restricted family nucleus that has specific ways of expressing and managing feelings. We considered each triad as a restricted family nucleus in order to compare the alexithymia of the daughter, the mother, and the father and to determine the mean alexithymia score for each family nucleus.
Materials and methods Participants
The sample included 46 subjects: 16 anorexic adolescent patients (aged 13-17 years) and their 30 parents. The subjects were consecutive attendees at the Child and Adolescent Neuropsychiatric University Unit of the San Gerardo Hospital, University of Milan-Bicocca, Monza, Italy, from March to June 2013. We considered each triad (daughter, mother, father) as a restricted family nucleus. Due to ethical problems, siblings, where present, were excluded from this study, avoiding their medicalization. Participation in the study required that all participants gave their written informed consent. The study was carried out according to the standards for good ethical practice of San Gerardo Hospital.
Selection was based on the following inclusion criteria: restrictive Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM IV-TR) diagnosis of anorexia nervosa, female, aged from 13 to 17 years, and parents' consent to participate in the study. Exclusion criteria instead included another major diagnosis (autism, schizophrenia, mental retardation) and undergoing psychotherapy for an extended period (more than 3 months).
The anorexic adolescent patients' mean age was 15.81 years, ranging from 13 to17 years, and their mean current body instruments The TAS-20 33, 34 is the most widely used self-report questionnaire to measure alexithymia. This instrument provides the total score and also measures three major components of alexithymia: difficulty identifying feelings (F1), difficulty describing feeling to others (F2), and externally oriented thinking (F3).
There are 20 items, each evaluated using a five-point Likert scale, starting with 1 (strongly disagree) to 5 (strongly agree). The total score can vary from a minimum of 20 to a maximum of 100. The Italian translation of the TAS-20 has demonstrated factorial validity, internal consistency, and high test-retest reliability. 38 
Tsia
The TSIA 35 is an interview conceived to measure alexithymia. It comprises a total of 24 items subdivided into four subscales (each with six items) designed to evaluate four core dimensions of alexithymia: difficulty identifying feelings (DIF), difficulty describing feelings (DDF), externally oriented thinking (EOT), and imaginal processes (IMP).
Each question is scored on a three-point Likert scale ranging from 0 to 2. Higher scores indicate a higher degree of alexithymia, and total scores range from 0 to 48.
Its design stems from the need to compensate the weaknesses of the TAS-20 (Table 1) : self-assessment and exclusion of a measure of poor imaginal processes. The presence of an external interviewer guarantees, contrarily to what happens with the self-report questionnaire, that the answer be investigated and clarified whenever the interviewee shows scarce consciousness of his/her problems.
The TSIA used along with the TAS-20 allows a multimethod assessment based on different measuring instruments, self and other report. 30, 39, 40 In the validation study of the Toronto group, 35 as well as in the validation of the Italian version, 41 the TSIA obtained a good interrater, test-retest, and internal reliability and concurrent validity with the TAS-20. The hierarchic factor structure is made up of four subscales grouped into two higher order factors: conscious emotional awareness (subscale 1 and 2) and operational thinking (subscale 3 and 4).
Procedure
A neuropsychiatrist with special interest and clinical experience in anorexia evaluated all patients, collecting a comprehensive family and medical history. Patients, diagnosed using the DSM-IV-TR criteria for restricting type anorexia nervosa, also completed the Eating Disorder Inventory (EDI-3). 42 The diagnosis of comorbid disorders was supported by the Kiddie-SADS semistructured interview. 43 Patients were asked to fill out the TAS-20 questionnaire and undergo the TSIA structured interview. Parents were asked to do the same. The setting remained the same for each patient and parent, each examined separately. The answers to the TSIA were collected by two specifically trained interviewers, both unaware of the scores obtained in the TAS-20 questionnaire. Interviews were then scored by two judges, one being an expert in using the instrument. In rare cases of disagreement in attributing the score, an agreement score was reached. [47] [48] [49] [50] [51] provided by participants, Rasch analysis was applied to the data because of its psychometric features, in particular the invariance of comparisons property. As is generally known, when data fit the Rasch model properly and when comparing the responses of two people, such comparison is independent from stimuli or items that determine the responses. Rasch analysis was applied separately for the two scale total scores and for each of the common factors of the scales (factor 1, DIF; factor 2, DDF; factor 3, EOT). Furthermore, to compare the total scores and scale factors between the two scales, the estimates of each person were standardized. Subsequently, an alexithymia mean standard score was calculated for each family nucleus. To evaluate the difference between alexithymic levels of family members, a contrast standard value was calculated for each couple in the family, more specifically daughter versus mother, daughter versus father, and mother versus father. To summarize the data related to the 16 families, three categories, representing different levels of alexithymia, were created for the families and separately for daughters, mothers, and fathers: category 1 (low) included standard scores below -1.64 (P0.05), thus respondents with low alexithymia levels; category 2 (middle) ranges between -1.64 and 1.64, thus with middle alexithymia levels; and category 3 (high) above 1.64 (P0.05), thus high alexithymia levels. Considering the contrasts between family members, the same categories were constructed. Denominating A and B the members of a couple, category 1 (low) included couples with statistically different levels of alexithymia, where A is less alexithymic than B (below -1.64, P0.05); category 2 (middle) included couples with statistically nonsignificantly different levels of alexithymia (between -1.64 and 1.64, P0.05); and category 3 (high) contained couples with statistically different levels of alexithymia, where A is more alexithymic than B (above 1.64, P0.05). Due to the low number of respondents, the frequencies in the categories were converted into percentages. 52 The estimated standard scores were categorized instead of calculating mean scores, based on the hypothesis that a comparison between the two scales at low and high levels of distributions should be particularly suited for the purpose of this study. A series of chi-square analyses were elaborated to analyze the differential functioning between the two scales in detecting alexithymia in families, family members, and couple contrasts. Chi-square analyses were performed separately for the common factors and the two scale total scores and for the two extreme categories, low and high. The two extreme categories were considered and the middle one was excluded to highlight statistically significant results.
Results

single family analysis
The alexithymia Rasch estimate standard score for each family member, the family mean standard score, the alexithymia contrast standard score between family members in relation to the TSIA and the TAS-20 total scores, and their common factors are presented in Table 2 . The data were obtained for each of the 16 families that participated in the study. For illustrative purposes, only the data related to a single family are introduced herein.
In the selected family, the TSIA detects significantly high alexithymic scores at the total score level for both daughter and father, whereas the mother does not show a significant score. The daughter shows a significantly high score, in particular in relation to factor 1, whereas the mother shows a significantly low level of alexithymia. Concerning factor 2, mother and father have significantly high levels of alexithymia, whereas in factor 3 only the father has a significantly high score.
The TAS-20 provides a very different functioning both at the individual and at the family levels. All members of the family, as regards the total score and, in particular, factors 1 and 2, show significantly low levels of alexithymia. Only for factor 3, although the alexithymia is low, is the result not significant.
It is worth noting that even the distance between levels of alexithymia of family members differs based on the two scales. Considering the TSIA, the daughter proves to have notably greater difficulties in identifying feelings (factor 1) compared with the mother or the father. This is not the case in the TAS-20, where all the family members scored similarly low. The TSIA factor 2 instead shows that the daughter is better able to describe her own feelings compared with her father. The opposite occurs with the TAS-20, where the father considers himself less alexithymic than his daughter.
alexithymia categories for family, family members, and couples created for the families and separately for daughters, mothers, and fathers. Furthermore, to evaluate the contrasts between alexithymic levels of couples in the family, the same categories were constructed for daughter versus mother, daughter versus father, and mother versus father. The results are illustrated graphically, where the two scales are compared in relation to the three common factors and total score. In Figure 1 , the distribution of frequency percentages is associated with the low and high categories for family alexithymia mean standard score; similarly, in Figure 2 , the distribution of frequency percentages with the family members; and, in Figure 3 , the distribution of frequency percentages relates to the contrasts between family members for the categories low and high. Successively, chi-square analyses were performed to test the statistical significance of the differential functioning between the two scales in relation to the factors and to the total scores.
Family analysis: overall level of family alexithymia
The data related to the 16 families in Figure 1 indicate that, for all the factors and for the total score, the TAS-20 is characterized by a significantly (P0.001) larger number of cases (range 18.5%-75%) than the TSIA (range 0.0%-2.5%) associated with the low category, which contains the families with average low levels of alexithymia, whereas the TSIA is specified by a significantly (P0.001) higher number of cases (range 6.25%-25%) (except for factor 1) associated with the high category, which includes the families with average high levels of alexithymia. Particularly evident is the differential function of the two scales in relation to factor 1 and to the total score at the low category level and to factor 3 at the high category level.
Family members analysis
The data from our sample in Figure 2 indicate that, for each family member, for all factors and total scores, the TAS-20 shows a significantly (P0.001) larger number of cases (range 20%-100%) than the TSIA (0.0%-3.3%) associated with the low category, whereas the TSIA in general shows a significantly (P0.001) higher number of cases (6.7%-53.3%) than the TAS-20 (range 0.0%-8.75%) associated with the high category. Considering the low category, a particularly salient difference is between the two scales with regard to factor 1, factor 3, and the total score for the daughter, factor 3 and the total score for the mother, and factor 1 for the father. In the high category, the two scales show different functioning, especially in relation to factor 3 for the daughter, factor 2 for the mother, and factor 3 for the father.
Family couple contrasts analysis
In Figure 3 , the distribution of frequency percentages is concerned with the contrasts between members in the family for the low and high categories. The low category contains the cases where the first member in the couple has a significantly lower level of alexithymia than the second member in the couple. On the contrary, the high category includes the cases where the first member in the couple has a significantly higher level of alexithymia than the second one. Once again, the TSIA scale can serve to better illustrate the relations among and between family members compared with the TAS-20, both at the low and the high level.
Discussion
The prime aim of this study is to examine how the two measuring instruments, the self-report and the clinical interview, developed by the Toronto-based group differ in their ability to detect the presence and intensity of alexithymia within the anorexic patients' families. Despite its widespread use and unquestionably easy application in research domains, the TAS-20 questionnaire has nonetheless revealed some important limits in terms of accuracy and clinical validity, especially when examining psychopathological conditions. 27, 53 Families with anorexic adolescents can prove to be a particularly difficult context that calls for more indepth clinical evaluation of alexithymia rather than the faster, more economical self-report evaluation.
Differently from other studies in literature, latent trait analysis adopted in this research allowed us to examine each subject's alexithymia at a latent level, independently from the content of the items and from other intervening variables, due to the administering set. 54 Latent trait analysis therefore allows the patients' and parents' alexithymic levels to be compared as detected by the two instruments. Significant discordance was found between the two measures, both in the total as well as in the components of alexithymia, common to both scales (F1-DIF, F2-DDF, F3-EOT).
The clinical instrument detected a greater level of alexithymia compared with the self-report. In particular, in our adult parent sample, alexithymia was higher when based on the structured interview administered by clinicians rather than on the answers the subjects provided themselves, the sole exception being the first factor for the mothers. In such case, the lower scores detected by the two instruments were not significantly different, because mothers generally tend to be aware of their own ability to identify feelings (F1), which is correctly reported in the self-administered test too.
In the young anorexic girls, the TSIA interview, compared with the TAS-20, detected a greater level of alexithymia in the total score and in externally oriented thinking (F3). The results on the difficulties in identifying (F1) and expressing personal feelings (F2) are not as clear. TAS-20 detects a greater number of lower scores compared with TSIA, perhaps due to the girls' lack of awareness or attempt to deny difficulties, 55 whereas the clinical interview and the self-report have a comparable tendency to score higher in F1 and F2. This is in line with literature, as studies conducted using the TAS-20 self-report alone have succeeded in detecting the significant difficulties anorexic people have in recognizing and verbalizing their emotions (F1, F2). 4, 10, 14, 22 The clinical interview in tandem with the self-report questionnaire adopted in our study, as the authors of the two instruments suggest, 35, 40 and clinically relevant information on our sample, especially on adults. In fact, a sense of deep crisis and distress for the daughter's condition can lead parents to adopt denial and massive defensive attitudes toward self-administered questionnaires. Otherwise, parents may be so anxious and under such stress that they are unable to answer the questionnaire appropriately, despite their willingness to do so. 5 Some studies have reported high levels of emotional distress, negative affectivity, depression, and anxiety in the parents of anorexic patients, probably linked to the high levels of alexithymia revealed by self-reports. 4, 5, 9 We can therefore assume that the interview administered by trained clinicians might be more sensitive to the actual level of alexithymia, as it excludes or attenuates the confounding factors generated by parents' negative affective state, defense mechanisms, varying levels of awareness, and capabilities to reflect on feelings.
35,36
The study results on the overall level of family alexithymia are worthy of notice. Compared with the TAS-20, the TSIA interview has identified a much higher level of family alexithymia for all of the factors. In the total score, the mean family alexithymia index was very high in some families (13%) only when using the TSIA measurement, while no families had submit your manuscript | www.dovepress.com
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Balottin et al low alexithymic scores. Paradoxically, the contrary occurs when using TAS-20. No family had high alexithymic scores, with as much as 75% of the families scoring very low, based on the answers provided by the subjects. This marked difference between the two measures of family alexithymia is attributable especially to the scores that fathers obtained, which are lower for all of the TAS-20 factors, thus when they were the ones to answer the questionnaire rather than when evaluated by the clinician. This marked difference may highlight the fathers' inability to detect their emotional difficulties, perhaps linked to a defense style founded on external oriented thinking and concrete factual problem solving. 5 Considering the role of paternal rather than maternal alexithymia is somewhat innovative, compared with the approaches in current studies on adult patients and their parents. 4, 5 Conceivably, this particular way of functioning of fathers may, in part, be a previous salient characteristic of their personality. Within the couple, concrete thinking and cutting off emotions could lead these men to have a collusive relationship with more emotional reactive women. The complex dynamics created in this kind of couple may subsequently include young anorexic daughters. Nonetheless, a pivotal point to bear in mind is that the adolescent daughter's life-threatening condition of being is a traumatic factor that often leads such men, who may perhaps already be inclined, to adopt massive defense mechanisms and to freeze their emotions. 5 This type of paternal response to the daughter's pathology can, in turn, negatively affect the evolution, triggering a vicious circle. Currently, plenty of documented proof illustrates how a lack of communication and emotional communication perceived by the patients in the families, 6, 9, 56 and a greater extent of coldness and hostility, 7, 9 even on the father's part, 7, 57 can play a negative role in eating disorders.
Low category
Recent evidence, 9 in fact, has pointed to the important role of fathers in anorexic adolescents. Male paternal participation proves to be fundamental during the therapeutic process. If paternal warmth and participation have a positive effect on the outcome of the daughter's anorexia, on the contrary, the paternal alexithymia studied herein can imply lesser involvement and therefore negatively impact the quality of family relations and thus the girl's outcome. 9 We therefore wish to underscore that, under a therapeutic perspective, the father's role and the reciprocal emotional communication among family members need to be tackled. Encouraging the participation and support of fathers, who generally tend to slip away, wishing to remain excluded emotionally and concretely, can prove crucial when trying to modify intrafamily dynamics, which appear to be the key for successful family therapy in adolescent patients with anorexia. 1 Family relationships are well worth investigating from such a perspective. In the case of alexithymia, the differences in emotional functioning among the various family members were analyzed. The focus was placed primarily on examining how various couples, mother-daughter, father-daughter, and mother-father, differ in terms of alexithymia. Even at this level the TSIA and the TAS-20 differ, especially when considering, within the couples, the father's alexithymia, which turns out to be lower in the self-report and higher in the interview. In considering total alexithymia, the comparison involving the mother and father parental couple is the most striking. Mothers tend to be less alexithymic than fathers. This difference is even more striking from the use of the clinical interview, which minimizes the paternal negation tendency. Total alexithymia, when measured with the TSIA, revealed a wide gap between the two partners in as much as 71% of the couples, with husbands being more alexithymic than wives. The level of alexithymia between the two partners is therefore comparable only in a very limited number of couples where there is a sort of alexithymic accordance, whereas the opposite case, that of a more alexithymic wife, was not detected in any couple.
Many daughters also have a lower level of alexithymia compared with their father's when measured with the TSIA clinical interview. The exact contrary is true with the TAS-20 self-report, as fathers are more inclined toward negation, whereas, in both self-report and interview, most cases resulted in more alexithymic daughters compared with their mother, whose alexithymia is generally not high.
The aforementioned gap reflects the way different family members experience feelings within the family. It may be a significant clinical index that could influence family relationships. 58 Subsequent studies could explore the value of this index as a discriminant factor in relation to the kind of family functioning, the potential therapeutic alliance with the families, and perhaps the daughter's outcome. In fact, literature considers family relationships to be more relevant than the parents' individual personality and psychopathological traits in predicting the anorexic daughter's alexithymia. 4 In addition, unhealthy family functioning and affective responsiveness have proved to be connected with the specific risk factors that may trigger anorexia. 8 Likewise, after the onset of the disorder in the daughter, individual psychological traits of family members and the way they express emotions continue to be interrelated to the clinical severity of anorexia. 9, 56, 59 One of the major innovations in our study is the use of the TSIA. To date, no other study has explored the alexithymia of adolescent anorexic patients and their parents using selfreport in tandem with a clinical interview. Results suggest that a clinical interview may be a more sensitive instrument in detecting alexithymia. Compared with the TAS-20, the clinical interview may detect different, and perhaps finer, elements and thus be better at capturing the gap among the different family members' alexithymia. This would justify carrying out the validation process of the TSIA for the Italian adolescent population.
Aside from the aforementioned lack of validation for Italian adolescents, the study's other weaknesses include not having a control group and requiring an expanded adolescent-parent sample. It is important to note that the Rasch modeling approach applied in this study, due to the model's property invariance of comparisons, should substantially overcome the limitation of lacking a comparator group. 54 Future research should thus be extended to include other families within the sample and, whenever possible, the patient's siblings within each family. Presently, this was not possible due to ethical problems and to the family's reluctance to adhere. Future studies could also integrate an evaluation of other psychological aspects (ie, attachment, 51 depression 19, 20 ) studied not only at the individual level but also within the family system. It may also be interesting to include some outcome measures on adolescent anorexia. The value and the relevance of the alexithymic index at the family level could thus be assessed. In the future, the authors expect to carry out a prolonged observation of the patients' evolution to gain better understanding of whether the variables studied are prognostically significant.
Conclusion
Results seem to indicate that the clinical interview may be a more sensitive instrument compared with the self-report, allowing data integration on the functioning of adolescent anorexic patients and their parents. The TSIA interview can therefore be an instrument worth validating for the adolescent age group.
Moreover, the study of a couple's functioning in terms of alexithymia has spotlighted a significant alexithymic gap within families, particularly within parental couples, where fathers are noticeably more alexithymic than mothers. Clinical questions have arisen on how useful it may be to give greater weight to family functioning rather than to individual personality traits in predicting the possibility of establishing a therapeutic alliance and thus the outcome of the anorexic adolescent.
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